Optimal conditions for the performance of a monocyte monolayer assay.
Various versions of the monocyte monolayer assay (MMA) have been used to assess clinical significance of red blood cell (RBC) alloantibodies in transfusion for more than 35 years. However, the optimal conditions, including anticoagulant used for whole blood samples, temperature and duration of storage, and optimal pH for assessing the response of monocytes to antibody-bound RBCs, have never been clearly delineated. Whole blood from healthy donors was collected in ACD, EDTA, or heparin and stored at room temperature (RT) versus 4°C for up to 2 days. pH was examined with and without buffers. Phagocytosis of anti-D-opsonized R2 R2 RBCs was used as the positive control for comparison studies. Whole blood was taken into ACD and kept at RT until testing, from patients with or without immune hemolytic anemia. No significant differences in the phagocytosis of the R2 R2 control RBCs were observed using ACD anticoagulant between freshly drawn or up to 36-hour-stored whole blood kept at RT, regardless of the donor. Physiologic pH during MMA was important for optimal monocyte interactions with antibody-opsonized RBCs. MMA results with patient samples, under optimal conditions, kept up to 30 hours in one instance of long-distance shipment, correlated with clinical hemolysis. MMA can be reliably performed on whole blood samples drawn into ACD and kept at RT for up to 36 hours and when physiologic pH is maintained during the assay. Future studies are required to confirm whether use of these conditions with patient monocytes can provide accurate determination of alloantibody significance in patients requiring blood transfusion.